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DETAILED ACTION 

Claim Objections 

1 . Claim 10 is objected to because of the following informalities: "the threshold 
values" lacks strict antecedent basis. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 1-4. and 8-10. 14 and 18 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Stewart et al. US PG Pub. 2004/0114646 (hereinafter referred to as 
Stewart). 

4. For claim 1, Stewart teaches an optical module comprising: a measurement 
portion for measuring a laser diode temperature (figure 5. label 110) and bias current 
(paragraph 44, Iines7-10) or only the temperature; a storage portion in which the 
relationship between the temperature, bias current and wavelengths or between the 
temperature and wavelengths is stored (figure 10 and paragraph 66); and a central 
controlling portion for controlling the measurement portion and the storage portion 
(figure 5, label 200); wherein a wavelength is calculated on the basis of the relationship 
stored in the storage portion. 
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5. For claim 2, Stewart teaches the optical module comprising a laser diode drive 
current controlling circuit (figure 5, label 108), which controls the drive current of the 
laser diode, and includes a feature of feeding the bias current information calculated 
from the measurement portion back to the laser diode drive current controlling circuit 
(paragraph 68, lines 8-12), 

6. For claim 3, Stewart teaches the optical module comprising a temperature 
adjusting portion composed of a temperature controlling device (figure 5, labels 114 and 
116) and includes a feature of feeding the wavelength information calculated from the 
storage portion back to the temperature adjusting portion (paragraph 68, lines 8-12). 

7. For claim 4, Stewart teaches a method for monitoring wavelengths in an optical 
transmitter module or optical transmitter and receiver module internally including a 
measurement portion for measuring a laser diode temperature and bias current or only 
the temperature, a storage portion in which the relationship between the temperature, 
bias current and wavelengths or between the temperature and wavelengths is stored, 
and a central controlling portion for controlling the measurement portion and the storage 
portion (figure 5), wherein the method comprising a step of: calculating wavelength 
information on the basis of the temperature and bias current or the temperature 
measured by the measurement portion, and the relationship between the jaser diode 
temperature and wavelengths or between the laser diode temperature, bias current and 
wavelengths stored in the storage portion (paragraph 68, lines 8-12). 

8. For claim 8, Stewart teaches the step of calculating wavelength information 
extracts a wavelength information by causing the measured temperature and bias 
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current to correspond to any one of the temperatures or the temperature and bias 
current stored in matrices indicating the relationship between the laser diode 
temperature and wavelengths or between the laser diode temperature, bias current and 
wavelength stored in the storage portion (paragraph 68, lines 8-12). 

9. For claim 9, Stewart teaches a method for monitoring and controlling 
wavelengths of an optical transmitter module or optical transmitter and receiver module 
internally including: a measurement portion for measuring a laser diode temperature 
and bias current or only the temperature; a storage portion in which the relationship 
between the temperature, bias current and wavelengths or between the temperature 
and wavelengths is stored; a central controlling portion for controlling the measurement 
portion and the storage portion; and a temperature adjusting portion composed of a 
temperature controlling device (figure 5), wherein the method comprising steps of: 
calculating wavelength information on the basis of the temperature and bias current or 
only the temperature measured by the measurement portion, and the relationship 
between the laser diode temperature and wavelengths or between the laser diode 
temperature, bias current and wavelengths stored in the storage portion; and adjusting 
and controlling the internal temperature by feeding back to the temperature adjusting 
portion using the calculated wavelength information (paragraph 68, lines 8-12). 

10. For claim 10, Stewart teaches a step further comprising: comparing the threshold 
values, in whjch the minimum value and maximum value of wavelengths are 
predetermined (claim 7, lines 15-17). with the wavelength information calculated in the 
step of calculating wavelength information; wherein the step for controlling temperature 
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feeds back to the temperature adjusting portion wlien the result of comparison made by 
the wavelength information comparing step is outside the threshold values, lowering the 
internal temperature by the temperature adjusting portion when the result is smaller 
than or equal to the minimum value of the threshold values, and raising the internal 
temperature by the temperature adjusting portion when the result is larger than or equal 
to the maximum value of the threshold values (paragraph 65, lines 4-10 and paragraph 
9, line 7). 

1 1 . For claim 14, Stewart teaches the step of calculating wavelength information 
extracts a wavelength by causing the measured temperature and bias current to 
correspond to any one of the temperatures stored in matrices indicating the relationship 
between the laser diode temperature and wavelengths or between the laser diode 
temperature, bias current and wavelengths stored In the storage portion (paragraph 68, 
lines 8-12). 

12. For claim 18, Stewart teaches the step of calculating wavelength information 
extracts a wavelength information by causing the measured temperature and bias 
current to correspond to any one of the temperatures stored in matrices indicating the 
relationship between the laser diode temperature and wavelengths or between the laser 
diode temperature, bias current and wavelengths stored in the storage portion; and the 
step of controlling temperature extracts a temperature from the matrices, which gives a 
prescribed wavelength at the corresponding bias current, and feeds it back to the 
temperature adjusting portion so as to secure the extracted temperature (paragraph 68, 
lines 8-12). / 
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Claim Rejections '35 use §103 

13. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

14. Claims 5, 7, 11, 13, 15and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Stewart in view of Burden et aL, Numerical Analvsis . Boston: Prindle, 
Weber & Schmidt, Inc., 1978 (hereinafter referred to as Burden). 

1 5. For claims 5, 7, 1 1 , 1 3, 1 5 and 1 7 Stewart remains applied as above. 

16. For claim 5, Stewart does not teach the step for calculating wavelength 
information obtains Ac, ic, a, and b in Equation (1 ) or Ac and a in Equation (2) by using 
the temperature and bias current or the temperature measured by the measurement 
portion, and the relationship between the laser diode temperature and wavelengths or 
between the laser diode temperature, bias current and wavelengths stored in the 
storage portion, and calculates wavelength information; A=Ac+aT+b(i-ic) Equation (1) 
A=Ac+aT Equation (2) (where Ac is a wavelength at temperature 0°C and threshold 
current value ic, a and b are coefficients, T is a temperature, and i is a bias current). 

However, Burden does teach linear interpolation which obtains Ac (aO) and a (ai) 
(page 89, equation 3.2) in order to obtain values that are not in the table (page 81). 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to combine the method for calculating wavelength information of 
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Stewart with the interpolation of Burden in order to obtain values that are not in the 
table. 

17. For claim 7, Stewart does not teach the method for monitoring wavelengths, 
wherein the step of calculating wavelength information selects a smaller temperature T1 
than the measured temperature Tmes.-a larger temperature T2 than the measured 
temperature Tmes, a smaller bias current II than the measured bias current Imes. a larger 
bias current 12 than the measured bias current Imes, and a bias current 13 differing from 
the bias currents 11 and 12 by using the temperature and bias current measured by the 
measurement portion, and the relationship between the laser diode temperature, bias 
current and wavelengths stored in the storage portion; extracts six wavelengths (A1 1 = 
A(I1, T1), A21=.A(I2, T1), A 12= A (II, T2), A 22= A (12, T2), A 31= A (13, T1), and A32= 
A(I3, T2) corresponding thereto; approximates the bias current dependency of the 
wavelength at the temperature T1 by a quadratic function using A 11, A 21 and A 31; 
approximates the bias current dependency of the wavelength at the temperature T2 by 
a quadratic function using A 12, A 22 and A 32; and calculates the wavelength Ames=(lmes, 
Tmes) at the measured bias current Ues and temperature Tmes- 

However, Burden does teach using 2"^ degree polynomials based on known data 
points (page 91 ) in order to obtain values that are not in the table (page 81 ). 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to combine the method for calculating wavelength information of 
Stewart with Burdern's 2"^ degree polynomial interpolation in order to obtain values that 
are not in the table. 
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1 8. For claim 1 1 , Stewart does not teach the step of calculating wavelength 
information uses the temperature and bias current or only the temperature measured by 
the measuring portion, and the relationship between the laser diode temperature and 
wavelengths or between the laser diode temperature, bias current and wavelengths 
stored in the storage portion, and calculates wavelength information by obtaining Ac, ic, 
a, and b in Equation (1) or Ac and a in Equation (2); A = A c+aT+b(i-ic) Equation (1) 
A=Ac+aT Equation (2) (where Ac is a wavelength at temperature O'^C. and threshold 
current value ic, a and b are coefficients, T is a temperature, and 1 is a bias current). 

However, Burden does teach linear interpolation which obtains Ac (aO) and a (ai) 
(page 89, equation 3.2) in order to obtain values that are not in the table (page 81). 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to combine the method for calculating wavelength information of 
Stewart with the interpolation of Burden in order to obtain values that are not in the 
table. 

19. For claim 13, Stewart does not teach the method for monitoring wavelengths, 
wherein the step of calculating wavelength information selects a smaller temperature T1 
than the measured temperature Tmes. a larger temperature T2 than the measured 
temperature Tmes, a smaller bias current II than the measured bias current Imes, a larger 
bias current 12 than the measured bias current Imes, and a bias current 13 differing from 
the bias currents II and 12 by using the temperature and bias current measured by the 
measurement portion, and the relationship between the laser diode temperature, bias 
current and wavelengths stored in the storage portion; extracts six wavelengths (A1 1 = 
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A(I1. T1). A21=.A(I2. T1), A 12= A (II, T2). A 22= A (12. T2), A 31= A (13. T1). and A32= 
A(I3, T2) corresponding thereto; approximates the bias current dependency of the 
wavelength at the temperature 11 by a quadratic function using A 1 1 . A 21 and A 31 ; 
approximates the bias current dependency of the wavelength at the temperature T2 by 
a quadratic function using A 12, A 22 and A 32; and calculates the wavelength Ames=(lmes> 
Tmes) at the measured bias current Ues and temperature Tmes. 

However, Burden does teach using 2"^ degree polynomials based on known data 
points (page 91 ) in order to obtain values that are not in the table (page 81 ). 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to combine the method for calculating wavelength information of 
Stewart with Burdern's 2"^ degree polynomial interpolation in order to obtain values that 
are not in the table. 

20. For claim 15, Stewart teaches a selected temperature is used to configure the 
temperature of the laser (paragraph 68, lines 8-12). 

For claim 15, Stewart does not teach the step of calculating wavelength 
information obtains Ac, ic, a, and b in Equation (1) or Ac and a in Equation (2) by using 
the temperature and bias current or only the temperature measured by the measuring 
portion, and the relationship between the laser diode temperature and wavelengths or 
between the laser diode temperature, bias current and wavelengths stored in the 
storage portion, and calculates wavelength information; and the step of controlling 
temperature calculates a temperature, which gives a prescribed wavelength by using 
the calculated wavelength information and Equations (1) or (2), and feeds it back to the 
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temperature adjusting portion so as to secure said temperature; A=Ac+aT+b(i-ic) 
Equation (1) A=Ac+aT Equation (2) (where Ac is a wavelength at temperature O^'C. and 
threshold current value ic, a and b are coefficients, T is a temperature, and 1 is a bias 
current). 

However, Burden does teach linear interpolation which obtains Ac (aO) and a (ai) 
(page 89, equation 3.2) in order to obtain values that are not in the table (page 81). 

It would have been obvious to one of ordinary skill in the art, at the time the 
Invention was made, to combine the method for calculating wavelength information of 
Stewart with the interpolation of Burden in order to obtain a temperature value not in the 
table. 

21 . For claim 1 7, Stewart teaches a selected temperature is used to configure the 
temperature of the laser (paragraph 68, lines 8-1 2). 

For claim 17, Stewart does not teach the step of calculating wavelength 
information selects a smaller temperature T1 than the measured temperature Tmes. a 
larger temperature T2 than the measured temperature Tmes, a smaller bias current II 
than the measured bias current Imes, a larger bias current 12 than the measured bias 
current Imes, and a bias current 13 differing from the bias currents II and 12 by using the 
temperature and bias current measured by the measurement portion, and the 
relationship between the laser diode temperature, bias current and wavelengths stored 
in the. storage portion; extracts six wavelengths (A11= A(I1, T1), A21= A(I2, T1), 
A12=A(I1. T2), A22= A(I2, T2), A31= A(I3. T1), and A32= A(I3, T2) corresponding thereto; 
approximates the bias current dependency of the wavelength at the temperature T1 by 
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a quadratic function using A1 1 , A21 and A31 ; approximates the bias current dependency 
of the wavelength at the temperature T2 by a quadratic function using A12, A22 and A32; 
and calculates the wavelength Ames= A(lmes, Tmes) at the measured bias current Ues and 
temperature Tmesi and the step for controlling temperature calculates a temperature, 
which gives a prescribed wavelength at the measured bias current Imes. on the basis of 
the temperature dependency of the wavelength, and feeds it back to the temperature 
adjusting portion so as to secure the calculated temperature. 

However, Burden does teach using 2"^ degree polynomials based on known data 
points (page 91 ) in order to obtain values that are not in the table (page 81 ). 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to combine the method for calculating wavelength information of 
Stewart with the 2"^ degree polynomials of Burden in order to obtain a temperature 
value not in the table. 

22. Claim 6, 12, and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Stewart in view of Chrisman, "Glossary for exploring Geographic Information 
Systems," 1997, John Wiley and Sons, 

<http://www.wiley.com/college/chrisman/glossary.html> (herein after referred to as 
Chrisman). 

23. For claims 6, 12, and 16, Stewart remains applied as above. 

24. For claim 6, Stewart does not teach the step of calculating wavelength 
information selects a smaller temperature value T1 than the measured temperature 
Tmes. a larger temperature value T2 than the measured temperature Tmes. a smaller bias 



Application/Control Number: 10/534,770 Page 12 

Art Unit: 2809 

current value II than the measured bias current Imes and a larger bias current value 12 
than the bias current value Imes by using the temperature and bias current measured 
by the measurement portion, and the relationship between the laser diode temperature; 
bias current and wavelengths stored in the storage portion; extracts four wavelengths 
(A11=A(I1, T1), A21=A(I2, T1). A12= A(I1, T2), and A22= A(I2, T2)) corresponding thereto; 
and calculates the wavelength Ames1 = A(lmes, T1) at the measured bias current Imes by 
linearly interpolating the bias current dependency of the wavelengths at temperature T1 
using A1 1 and A21 ; calculates the wavelength Ames2=(lmes, T2) at the measured bias 
current Imes by linearly interpolating the bias current dependency of the wavelength at 
temperature T2 using A12 and A22; and calculates the wavelength Ames=(lmes, Tmes) at 
the measured bias current Imes and temperature Tmes by linearly interpolating the 
temperature dependency of the wavelength at the bias current Ues using the calculated 

Amesi and Ames2- 

However, Chrisman does teach bilinear interpolation in order to obtain a value 
not in a table where there are two variables (glossary). 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to combine the method for calculating wavelength information of 
Stewart with the bilinear interpolation of Chrisman in order to obtain values that are not 
in the table. 

25. For claim 12, Stewart does not teach the step of calculating wavelength 
information selects a smaller temperature value T1 than the measured temperature 
Tmes, a larger temperature value T2 than the measured temperature Tmes, a smaller bias 
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current value II than the measured bias current Imes and a larger bias current value 12 
than the bias current value Ues by using the temperature and bias current measured by 
the measurement portion, and the relationship between the laser diode temperature, 
bias current and wavelengths stored in the storage portion; extracts four wavelengths 
(A1 1 = A(I1 , T1 ), A21 = A(I2, T1 ), A1 2= A(l 1 , T2)), and A22= A(I2. T2) corresponding 
thereto; and calculates the wavelength Amesi= A(lmes. T1) at the measured bias current 
Imes by linearly interpolating the bias current dependency of the wavelengths at 
temperature T1 using A1 1 and A21 ; calculates the wavelength Ames2=(lmes, T2) at the 
measured bias current Imes by linearly interpolating the bias current dependency of the 
wavelength at temperature T2 using A12 and A22; and calculates the wavelength 
Ames=(lmes, Tmes) at the measured bias current Ues and temperature Tmes by linearly 
interpolating the temperature dependency of the wavelength at the measured bias 
current Imes using the calculated A mesi and Ames2. 

However, Chrisman does teach bilinear interpolation in order to obtain a value 
not in a table where there are two variables (glossary). 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to combine the method for calculating wavelength information of 
Stewart with the bilinear interpolation of Chrisman in order to obtain values that are not 
in the table. 

26. For claim 16, Stewart teaches a selected temperature is used to configure the 
temperature of the laser (paragraph 68, lines 8-12). 



Application/Control Number: 10/534,770 Page 14 

Art Unit: 2809 

For claim 16, Stewart does not teach the step of calculating wavelength 
information selects a smaller temperature value T1 than the measured temperature 
Tmes, a larger temperature value T2 than the measured temperature Tmes. a smaller bias 
current value II than the measured bias current Ues and a larger bias current value 12 
than the bias current value Imes by using the temperature and bias cunrent measured 
by the measurement portion, and the relationship between the laser diode temperature 
and bias current and wavelengths stored in the storage portion; extracts four 
wavelengths (A1 1= A(I1. T1), A21= A(I2, T1). A12= A(I1, T2), and A22= A(I2. T2) 
corresponding thereto; and calculates the wavelength Amesi= A(lmes. T1) at the measured 
bias current Imes by linearly interpolating the bias current dependency of the 
wavelengths at temperature T1 using A1 1 and A21 ; calculates the wavelength 
Ames2=(lmes, T2) at the measured bias current Imes by linearly interpolating the bias 
current dependency of the wavelength at temperature T2 using A12 and A22; and 
calculates the wavelength Ames=(lmes, Tmes) at the measured bias current Les and 
temperature Tmes by linearly interpolating the temperature dependency of the 
wavelength at the measured bias current Ues using the calculated wavelength Amesi and 
Ames2; and the step for controlling temperature calculates a temperature, which gives a 
prescribed wavelength at the measured bias current Ues, on the basis of the 
temperature dependency of the wavelength, and feeds it back to the temperature 
adjusting portion so as to secure the calculated temperature. 

However, Chrisman does teach bilinear interpolation in order to obtain a value 
not in a table where there are two variables (glossary). 



Application/Control Number: 10/534,770 Page 15 

Art Unit: 2809 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to combine the method for calculating wavelength information and 
controlling temperature of Stewart with the bilinear interpolation of Chrisman in order to 
obtain temperature values that are not in the table. 

27. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Stewart 
in view of Sato US Patent 6.393,041 (hereinafter referred to as Sato). 

28. For claim 19, Stewart remains applied as above. 

29. For claim 19, Stewart does not teach the method further comprising, before the 
step of calculating wavelength information, steps of: comparing threshold values of an 
optical output alarm or warning, in which the minimum value and maximum value of 
optical output are predetermined, with the optical output measured by the measurement 
portion; and on the basis of a comparison made by the optical output comparing step, 
feeding the result back to the laser diode drive current controlling circuit when the result 
is outside the range of the threshold values, raising the bias current by the laser diode 
drive current controlling circuit if the result is smaller than or equal to the minimum value 
of the threshold values, and lowering the bias current by the laser diode drive current 
controlling circuit if the result is larger than or equal to the maximum value of the 
threshold values. 

However, Sato teaches comparing threshold values of an optical output alarm or 
warning, in which the minimum value and maximum value of optical output are 
predetermined, with the optical output measured by the measurement portion; and on 
the basis of a comparison made by the optical output comparing step, feeding the result 
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back to the laser diode drive current controlling circuit when the result is outside the 
range of the threshold values, raising the bias current by the laser diode drive current 
controlling circuit if the result is smaller than or equal to the minimum value of the 
threshold values, and lowering the bias current by the laser diode drive current 
controlling circuit if the result is larger than or equal to the maximum value of the 
threshold values (figure 1, labels 2,4, and 9 and abstract, lines 8-10) in order to control 
the optical intensity of the laser. 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to combine the method of Stewart with Sato's automatic power 
control in order to control the optical intensity of the laser. 

Conclusion 

30. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Stewart US PG Pub. 2003/0152390 discloses additional features 
not disclosed in Stewart et al. US PG Pub. 2004/01 14646. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael Carter whose telephone number is (571) 270- 
1872. The examiner can normally be reached on Monday-Friday, 7:00 a.m.-4:30 p.m., 
EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Angela Ortiz can be reached on (571) 272-1206. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 





